MK-801 interaction with the 5-HT transporter: a real-time study in brain slices using fast cyclic voltammetry.
The effects of a noncompetitive N-methyl-D-aspartate (NMDA) receptor antagonist dizocilpine ((+)-MK-801) and a competitive NMDA antagonist, (+/-)-3-2-carboxypiperazin-4-yl-propyl-1-phosphonic acid (CPP) were compared in electrically evoked 5-HT release in the brain slices incorporating the substantia nigra pars reticulata (SNr) or the dorsal raphé nucleus (DRN) using fast cyclic voltammetry (FCV). Electrical stimulation of either the SNr or the DRN with 50 pulses at frequencies greater than 10 Hz generated signals that were indistinguishable from 5-HT. In the SNr, 0.6-60 microM MK-801 concentration dependently potentiated stimulated 5-HT release. CPP 20 microM or NMDA 100 microM had no effect on 5-HT release evoked by electrical stimulation. In the SNr, 1 microM fluvoxamine or 0.6-60 microM MK-801 potentiated electrically evoked release of 5-HT. Pre-exposure to 20 microM MK-801 inhibited the enhancing effects of 1 microM fluvoxamine on electrically evoked 5-HT release in the SNr. In the DRN, the presence of 1 microM fluvoxamine or 20 microM MK-801 weakly potentiated 5-HT release. In the presence of 1 microM methiothepin (a nonselective 5-HT1-2 antagonist), 1 microM fluvoxamine or 20 microM MK-801 were equipotent in potentiating the concentration of 5-HT released in response to electrical stimulation. The T1/2 values for 5-HT release following MK-801 or fluvoxamine administration were significantly increased. Potentiation of 5-HT release by MK-801 in the SNr and the DRN and lack of effect of either CPP or NMDA on 5-HT release or uptake argues against a role for NMDA receptors in modulation of 5-HT release. Inhibition of fluvoxamine induced potentiation of 5-HT signal in the presence of MK-801 suggests that MK-801 and fluvoxamine may interact at the level of the 5-HT transporter.